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(54) Treatment of textiles 

(57) A method of treating textiles 
comprises applying to the textile a 
water-soluble curable polymeric ma- 
terial in an aqueous medium, simul- 
taneously or subsequently applying 
to the textile a compatible exhaus- 
tion agent which reduces the solu- 
bility of the polymeric material al- 
lowing the polymeric material to 
exhaust onto the textile and curing 
the polymeric material. 
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SPECIFICATION 
Treatment of textiles 

5 This invention relates to the treatment of textiles, in particular with water soluble polymeric 

""polymeric materials such as the Bunte salt compounds disclosed in our British Patent No 
1 423 342 or the poly(carbamoylsulphonates) disclosed in British Patent No. 1,419,30b are 
especially suitable as textile finishing agents, in particular in conferring shrink resistance on 

1 0 keratinous textile materials such as wool. 

Such resins have hitherto been applied to textile piece goods principally by means of pad 
mangles. Pad mangles are relatively expensive and not at all textile finishers have one. 
Accordingly the invention seeks to provide a process of finishing textiles, from either short or 
ton i liquors! which may be carried out in widely available wet processing equipment following a 

1 5 simple processing route and using only inexpensive auxiliary chemicals. 

Mcordtog to the present invention there is provided a method of Mating textiles which 
comprises applying a water-soluble curable polymeric material, optionally in the presence of 
alkali in an aqueous medium to the textile, simultaneously .or subsequently applying a 
compalible exhaustion agent, allowing the polymeric material to exhaust onto the textile, and 

20 curinq the polymeric material. The term 'curing' includes allowing to cure. 

The orocess is generally applicable to water-soluble curable polymers and especially those 
hJi^y^B-InSi of suitable polymers include »»f*^'+^$!& 
salt oolvmers the amphoteric polymers of our British Patent Application No. 9467/75. anionic 
acrXe Ssions, cationic polymers such as polyamide-epichlorhydr in polymer, azetid.nium 

25 Smers and blocked polyisocyanate emulsions (made ionic by addition of an anionic 

"KSESd curable polymeric materials have a polymeric chain backbone and at least two 
thiosulphate groups per molecule. The chain may advantageously be a PO^Wana, e.g. 
polyoxypropylene chain. Particularly preferred materials of this type have the following 
30 structural formula: 
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Other pofymeric materials useful in the process of the invention include poly(ca rba^oylsulpho- 
na°es) These may conveniently be prepared from polymeric di- or poly-isocyamrte by treatment 
with sodium bisulphite. Preferred poly(carbamoylsulphonates) *^SSSSC2 PoMc & 50 
50 propylene, backbones and three carbamoyl Iphonate groups. Particularly preferred poiy(carDa 
moylsulphonate) have the following formula: 
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where n is about 13. 

In general, the amount of polymeric material applied will be between | and 1 0% on the 
weight of the fibres (o.w.f.), with amounts in the range of 2 to 4% o.w.f. being preferred. 

Curing routes for the polymer include: removing the goods from the treatment bath after 
5 exhaustion and curing at high temperature (e.g. 120 to 16CTc), preferably in a stenter; or 5 
removing the goods after exhaustion, drying them at, say, 50'c, and then steaming them to 
effect curing. 

Alkalis promote cross-linking or curing of the polymeric material. It is frequently advantageous 
to pre-mix an alkali with the polymeric material for an ageing period to provide a partially cross- 

10 linked, or activated, polymer before application to the textile. This is particularly advantageous 10 
when operating at short liquor ratios. Typically ageing periods of 1 0 to 60 minutes may be 
employed. At long liquor ratios it may be advantageous to raise the pH of the liquor by addition 
of alkali at or towards the end of the exhaustion to promote curing although this is not essential 
and curing by other methods such heat curing is possible. Any alkali may be used, for example 

1 5 alkali metal carbonates or hydroxides, but particularly good results are obtained using ammon- 1 5 
ium hydroxide or, at short liquor ratios, trisodium phosphate. 

When alakali is used the amount of alkali present is advantageously sufficient to ensure an 
alkaline reaction of the treatment liquor, preferably a pH value of 8 to 10. In a long liquor it is 
desirable to ensure that the weight of alkaline compound present or added is sufficient to 

20 achieve an alkaline reaction on the textile, which may contain residual acid from a previous 20 
process, for example carbonization. 

The exhaustion agent may be any soluble compound which reduces the solubility of the 
polymeric material and does not react adversely with the other compounds present and is 
preferably ionic in character, especially an inorganic salt. In general, any neutral metal salt may 

25 be used. Particularly useful are alkali metal, alkaline earth or ammonium salts of strong acids, 25 
e.g. Na 2 S0 4 , Nal, NaCI, MgS0 4 , (NH 4 ) 2 S0 4 , CaCI 2 , ZnS0 4 and especially MgCI 2 . It appears that 
salts of divalent metals are twice as effective, on a weight basis, as salts of monovalent me j a ] s * 
The amounts required vary with the nature of the compound, but in general between 1 and 100 
g/l preferably 5 to 10 g/l may be used. Trivalent or polyvalent salts, e.g. AICI 3 or FeCI 3 , may 

30 be used but, since they act very quickly, care must be taken to ensure level treatments. 30 
The process of the invention can be applied using long or short liquors. When using short 
liquors, typically 1:1 to 3:1, the liquor is virtually completely absorbed by the textile goods. The 
preferred processing sequence is as follows: 
(i) the polymeric compound and an alkali are mixed and allowed to age; 

35 (ii) the liquor from (i) is applied to the goods in a washing machine or milling machine; 35 

(iii) the goods are agitated until a uniform distribution of the liquor is obtained; 

(iv) a solution of inorganic salt is sprayed onto the goods and agitation continued until it is 
evenly distributed; and 

(v) the goods are rinsed, hydroextracted and dried. 

40 In order to avoid any risk of slight discoloration of the goods being treated it is preferred to 40 
add a mild bleaching at a late stage in the process. Suitable agents include oxidising agents 
such as hydrogen peroxide, and reducing agents such as bisulphites. 

No separate curing .step is needed since the polymer is fully cured at the. end of step (iv). 
Furthermore, the process can be carried out at room temperature and so energy costs are kept 

45 to a minimum. ..... . . . 

In order to check that the liquor is evenly distributed at the end of steps (m) and (iv) sighting 
colours may be used. For example, a pink sighting colour added to the initial liquor will colour 
the goods a level pink colour when step (iii) is completed. If a blue sighting colour is added with 
the salt solution the end of step (iv) can be ascertained when the goods are an even purple 

50 colour. Both sighting colours will wash out completely during the rinsing step. 50 
The short liquor ratio process can be carried out in any short liquor processing apparatus 
capable of agitating the goods, preferably with a tumbling action. Washing machines are 
especially suitable. For knitwear, e.g. Shetland sweaters, which is generally subjected to a 
milling operation, the process may be carried out in the milling machine. 

55 When the process is applied using long liquors, typically at liquor ratios from 10:1 uo to, say, 55 
100:1, and especially in the range 20:1 to 30:1, suitable machinery includes side-paddle 
machines, winch machines, beam machines and dolly washers. The preferred processing 
sequence for long liquor ratios is as follows: 
(i) the polymer is added to the bath containing the goods set at a pH between 5 and 8; 

60 (u) a solution of the inorganic salt is added and the temperature raised to 50°c; 60 

(iii) after exhaustion is complete (usually in 30 to 60 minutes) alkali is added to pH 9-10; 

and .... 

(iv) after a further 1 5 to 30 minutes the goods are hydroextracted and dried; 

This sequence involving steps (iii) and (iv) allows the goods to be dyed in the same bath 
65 without intermediate drying, thus saving a processing step. 65 
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garments, especially Shetland or 'a^J 0 ' k "^ d that as the temperature approaches 1 0 

When long liquors are ^f 0 ^'^^^^^ whereas if the temperature is 
E£S ilStSK SKeTcarrying out the process at or near 

ntSKS t^tt^stSbe free from dir. gmS^nic 
1 5 P-ooudng in a dete^ of L g00 ds 
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^SSX*. ar. 9 ,ven «o ^ * «SE^**"*" " ** 
polymeric compounds employed in Examples 8 to 60 are as follows. 20 

Preparation of Amphoteric Polymers disclosures of our British Applications 

30s^m"nt«-t»^^ » 

^ ii^^conc, An.*is 0, on. product 
showed it to contain 57% cationic groups and 43% an.on.c groups. 

35 "rays ~.. w — ^j^ssrajsas?"? 

dried Btam sulphonic acid monohydcro LT^'STlXoW dissolved in 70 cm' 

55% cationic groups and 45% anionic groups. 

Preparat/on of Acetone Oxime Blocked P°'^°^ nat f wei ht po , ypro pylene oxide triol were 45 
45 300 parts by weight (0.1 mole) of a ^^jJ^C^SJ^Tnd blanketing the 
dried by heating under vacuum for 3C minute s at i u ^ a djis ocvanate were added 

polyol with nitrogen. 57.4 parts by we, g^J^ 3 ^°' e tai °^ un til analysis of the 

Snd tht temperature of the react.or .mixture ^^^S^tf present had reacted. 

ad°du?was diluted to an 80% solution by the .addition of 1 M^J^JtSZ' 55 
55 An aqueous emulsion of this product was ^J^^iX .! ?he blocked 
Test Surfactant HLB 10 (Honeyw.l Atlas) n 100 I parts by we.gm o wejght of 

~ n a «^ - ids e — of th * b,ocked 

polyisocyanate. 60 

60 

Other Polymeric Preparations a , u . flr lirpt hane dispersion free from organic 

JX1WSSXS?SS :SK£5. dia^ion. ".mpton,, OLN" 
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(UK) Ltd. as a 46% aqueous emulsion. 
Hercosett 57 is a polyamide-epichlorohydrin resin supplied by Hercules. 
The bisulphite addition product (BAP) of Synthappret LKF was prepared by known techniques, 
as described in British Patent No. 
5 The amount of polymer applied is indicated in % on the weight of wool (oww). 5 

Wash Test 

In the Examples, fabric samples were wash tested in a 'Cubex' washing machine in 15 litres 
of pH 7 phosphate buffer solution at 40*c with a 1 kg load including, where necessary, 
10 makeweights. Area felting shrinkage results are given as percentage change in area after 1 hour 10 
or 3 hours washing. 

Example 1 

Unscoured Shetland wool swatches (2/8's worsted count yarn; knitted to cover factor 0.85) 

1 5 (1 kg) were prescoured in a Wascator washing machine using a solution containing a non-ionic 15 
detergent (Lissapoi NX, ICl) 2 g/l, sodium sulphate 2 g/l and sodium metabisulphite 2% o.w.f. 
Scouring was carried out at 40'c for 10 min.; the goods were then rinsed well and 
hydroextracted to 50% pick-up. . 
An activated emulsion of Bunte salt polyether polymer was prepared by dissolving tnsodium 

20 phosphate (30.0 g) in 1,920 ml of water and then adding 80 ml of a Bunte salt polyether 20 
(Lankrolan SHR 3 , Lankro Chemicals Ltd.) (40% solids) (i.e. 16 g/l Bunte salt polymer, 15 g/l 
Na 3 P0 4 ). Duratint Pink (5 g/l) was also added at this stage. This solution was allowed to age for 
30 minutes before adding to the prescoured wool goods. (Allowing for the water remaining on 
the goods from prescouring this give a liquor ratio of 2.5:1). 

25 The addition of the activated polymer emulsion to the goods in the Wascator machine may be 25 
made either by spraying directly onto the goods with the machine switched on to give a 
tumbling action, or simply by pouring onto the bulk of the material prior to tumbling. In this 
Example, tumbling was carried out for thirty minutes during which time the pink tinted solution 
rapidly redistributes itself evenly along the knitted swatches; even those swatches which were 

30 quite white at the start of the tumbling cycle were observed to be evenly tinted showing that the 30 
liquor had distributed itself evenly. 

At this point 500 ml of a blue tinted 6% (w/v) solution of sodium chloride was added to the 
Wascator, again either by spraying or simply by pouring onto the bulk of the swatches. (The 
effective liquor ratio was then 3:1). 

35 Tumbling was carried out for a further 1 5 min., when it was seen that all the swatches were 3b 
uniformly pre-tinted. The swatches were then rinsed with cold water to remove both the tints 
and the inorganic salts. Hydroextraction and drying completed the process. 

Three sample swatches were taken from the front, centre and back of the machine and 
without drying were subjected to the 1 5-litre Cubex wash test. The following results were 

40 obtained:- 40 







% Area shrinkage 


45 Sample 


1 hour wash 3 hour wash 


Front of machine 


-2 


0 


Centre of machine 


1 


1 


Back of machine 


-3 


-1 


50 Scoured only 


35 


61 



Negative values indicate an extension 
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Example 2 

55 The procedure of Example 1 was essentially followed, except that processing was carried out bo 
in a "Cherry Tree" milling machine commonly used for milling woollen garments. Again, good 
machine washability without intermediate drying was obtained. 



60 An all wool woven worsted 2/2 twill fabric was scoured in the usual way and then placed in 60 
a conventional fabric milling machine. An activated hour aged) liquor (16 g/l Lankrolan 
SHR3, 1 5 g/I tnsodium phosphate) was prepared as in Example 1 and 1 00 kg added slowly by 
pouring directly onto the moving fabric (40 kg). The pressure on the throat of the milling 
machine was adjusted so that after 15 minutes 6% width shrinkage had occurred. After this 

65 time the pressure was relaxed and after running for a further 1 5 minutes it was seen that level 65 
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distribution of the liquor over the fabric had been produced. At this stage 50 kg of a 6% 
sodium chloride solution was added and the fabric run a further fifteen minutes under very little 
throat pressure. Rinsing with water, hydroextraction and drying completed the process 

Cubex testing (1 5 litre, 3 hours) gave zero area shrinkage compared with 43 /o for the 
untreated fabric. 

E *She P t!and fabric (2/8's worsted count yarn knitted to cover factor 0.85) was scoured and 
miSed Kssapol NX (2 g/l) and anhydrous sodium sulphate (2 g/l). The wool was then rinsed. 

a fresh bath at 20'C and 30:1 liquor ratio, 1.5 g/l 0.880 ^mon.a was added followed 5 
minutes later by 3.5% (solids) o.w.f. Lankrolan SHR 3. 1 5 g/l sodium chlor.de was then added 
S^th^X e raised to 50'C over 10 min. Exhaustion to about 90% occurred over 30 m,n. 
whereupor ! a further 5 g/l sodium chloride was added and circulation continued for a further 30 

1 5 m At this stage the wool passed the I.W.S. Superwash (TM 1 85) felting shrinkage i lest (1 st ^hour 1 5 
0%- 2nd hour 1%; 3rd hour 2%). However, it was conventionally hydroextracted and tuble 
Sried at 90X for 1 5 min., when the shrinkage figures were found to be s.milar to those of the 
undried fabric. 



10 



^Shetland fabric of Example 4 was scoured and milled A stock sou, uhv was made up 
containing 80 g/l Lankrolan SHR3 and 20 g/l ammon.a. This was age I for 30 I m.r, ' The 
scoSed a 9 nd mHled wool was wetted out at a liquor ratio of 30:1 at 20 C and the bath b ought 
to P H 9 by the addition of ammonia. The resin stock was then added to a dosage level of 3.5 * 
9* I wf resin solids followed by 1 5 g/l sodium chloride. The bath was raised to 50 C and 
26 dZ^t^XZSrtli* 5 g/l sodium chloride was then added and circulation continued 



f °The goods were then hydroextracted and tumble dried <90'C, 15 min.) and Cubex tested:- 
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Area shrinkage % 
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If Cubex testing is carried out before drying, equally good results are recorded, indicating that 
polymer crosslinking occurs on the fabric before drying. 

40 Tofsted serge fabric was treated on a winch machine by the method of Example ,2 .After 40 
hydVoWaction and drying, the fabric was Cubex tested and found to give an area shrinkage 
value (3 hour, 15-litre test) of 0%. The untreated fabric gave a value of 43/o. 

ac ^Ihfitiand wool samples are scoured and milled as in Example 4. 4 ^ 
45 X f pTocedure of Sample 4 was then followed except that 1 0 g/l magnesium sulphate was 

added instead of the sodium chloride. The pH of the treatment liquor was SL6. 
The temperature was raised to 50*C over 10 min. and then held at 50 for 6 mm.. 

whereupon 2% o.w.f. of sodium metabisulphite was added and the bath run a further 15 m.n. 

50 *Z hydroextracted and the following wash test results obtained on 
samples which had been air dried or tumble dried. 



50 
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"Tetbrtwas a plain weave unbleached woollen flannel fabric of weight : 1 g. J^ 1 - » was 65 
65 scoured with 1 g/l non-ionic detergent (Lissapol N. ICI) and 2 g/l Na 2 C0 3 at 40 C tor l u 
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minutes, followed by rinsing. . 

Samples of the fabric were run in a bath of liquor ratio 40:1 set at 50 and pH 7, containing 
2.0% (solids) oww BAP and 10 g/l of either of the following metal salts: MgCI 2 , CaCI 2 , ZnS0 4 . 
The temperature was maintained at 50°C until exhaustion took place. The wool was then either 

(i) rinsed and dried at 140° for 1 5 minutes (heat cure), 

(ii) dried at 50°C for 1 5 minutes and steamed 5 minutes (steam cure), or 

(iii) cured in the treatment bath by raising the pH to 9 and holding for 30 minutes followed 
by drying at 50'C for 15 minutes (bath cure). 
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Time to 

Exhaustion 

(min.) 


Heat Cure 


Area Shrinkage (%) 

Steam Cure Bath Cure 


Example No 


Metal salt 


1 hr 


3 hr 


1 hr 


3 hr 


1 hr 3 hr 


8 
9 

10 


MCI 2 
CaCI 2 
ZaS0 4 


35 
20 
180 


3 

9.5 
4 


1.1.5 
25 
.19 


2 
8 

3.5 


8 

^19 
15 


3 5 

4 12 
4 11 


Untreated fabric 




1 hr wash 32%, 3 hr 45% 
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Examples 11-13 , _ Aorx 

Samples of scoured flannel were run in a bath of liquor ratio 40:1 set at pH 7 and 50 C, 
25 containing 1% (solids) oww BAP, 1% (solids) Impranil DLH and 10 g/l of one of the following 

metal salts: MgCI 2 , CaCI 2 , ZnS0 4 . ...«., 
The temperature was maintained at 50°C until exhaustion took place. The polymers were then 

cured as in Examples 8-10. 
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Time to 

Exhaustion 

(min.) 


Heat Cure 


Area Shrinkage (% 
Steam Cure 


) 

Bath Cure 


Example 


Metal Salt 


1 hr 


3 hr 


1 hr 


3 hr 


1 hr 3 hr 


11 
12 
13 


MgCI 2 

CaCI 2 

ZnS0 4 


25 
12 
90 


4.5 
10 
4 


18 
25 
175 


4 
4 
6 


10 
13 
20 


1.5 5 
4 15 
7 24 



Examples 14-19 ^ o _ . . 

Samples of flannel were run in a bath of liquor ratio 40:1 set at 50 C and pH 7, containing 
either 4.0% (solids) oww APS I or 4.0% (solids) oww APS II and 1 0 g/l of one of the following 
metal salts; MgCI 2 , CaCl 2 , ZnS04. The temperature was maintained at 50°C until exhaustion 
45 took place. Samples were then cured as in Examples 8-10. 
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Example 



Metal Salt 



Time to 

Exhaustion 

(min.) 



Area Shrinkage (%) 
Heat Cure Steam Cure Bath Cure 



1 hr 3 hr 



1 hr 



3 hr 1 hr 3 hr 



50 



55 
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CaCI 2 

ZnS0 4 



15 
15 
25 



7 
3 
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27 
24 
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3.5 



13 
20 
10 
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3.5 
0 



8 
18 
1 
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APS II 
17 
18 
19 



MgCI 2 

CaCI 2 

ZnS0 4 



30 
30 
45 



5 
4 
0 



25 
28 
5 



0 
0 
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9 
11 
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0 
2 
0 



7 
10 
0 
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£xamp/es 20-22 cn . r 
65 Samples of scoured flannel were run in a bath of liquor ratio 40:1 set at pH / and &u u 



65 
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containing 4.0% (solids) acetone oxime blocked polyisocynate 0 5 g/l sod.um lauryl sulphate 
and 10 g/l of one of the following metal salts: MgCI 2 . CaCI 2 . ZnS0 4 . The temperature was 
maintained at 50X until exhaustion was complete. The polymer was the cured either by: 
(i) heating the sample to 1 40'C for 1 5 minutes, or 
<ii) drying at 50T for 1 5 minutes followed by steaming for 5 minutes. 



10 







Time to 

Exhaustion 

(min.) 


Area Shrinkage (%) 
Heat Cure Steam Cure 


Example No 


Metal Salt 


1 hr 3 hr 


1 hr 3 hr 


20 
21 
22 


MgCI 2 

CaCI 2 

ZnS0 4 


45 
45 
60 


0 1 
2 6 
0 1 


0 1.5 
2 2.5 
0 7 



10 
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EX ?hTp'oc 2 edufe 4 of Example 8 was repeated using 5% (solids) oww of E 1070 pOlyacrylate 
20 followed by heat curing at 1 50X for 1 5 minutes. The results appear below: 



20 
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30 



Example No 


Metal Salt 


Time to 

Exhaustion 

(min.) 


Area Shrinkage 
(%) 

1 hr 3 hr 


25 


23 
24 


MgCI 2 
CaCI 2 


60 
80 


0 
0 


6 
14 


30 



The %i Je of Example 8 was repeated using Hercosett 57 (Hercules) 9°%*™**. 
eo ichlorohydrin resin together with an anionic exhaustion agent, sodium hexametaphosphate, 
35 Pliable as Calgon PT. Heat curing at 1 40'C for 1 5 mmutes was used. The 

results appear below: 



35 



40 



Example No. 



25 
45 26 
27 



% of 

Hercosett 57 
oww 

10 
8 
6 



Time to 

Exhaustion 

(min,) 

45 
25 
30 



Area Shrinkage 
(%) 



1 hr 

1 
2 
5 



3hr 

6 
7 
11 



40 



45 



50 E TSlZ 2 to determine the effect of concentration of metal salt, Example 1 1 was ^repe^ed 50 
usii different concentrations of MgCI 2 . In each case the fabric was dried and heat cured at 
140X for 15 minutes. 
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Area Shrinkage 



5 Example No. 



10 31 
32 
33 





Time to 




(%) 




Exhaustion 




3 hr 


MgCI 2 Cone. 


(min.) 


1 hr 


4 


60 


0 


0 


5 


40 


0 


0 


6 


30 


0 


0 


7 


20 


1 


3.4 


8 


15 


1.4 


5.5 


10 


12 . 


0.4 


6.4 
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29 
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1 5 It can be seen that the rate of exhaustion is controlled by the concentration of MgC .Rapid 1 5 
exhaustion times are generally not preferred since the washab.lrty and handle of the treated 
goods may not be up to the standard obtainable with, more controlled exhaustion. 

20 ^ample^tsfo 33 were repeated using 7 g/l MgCI, and varying the temperature of the 20 
bath. Heat curing was employed as before. The results of wash tests are given below. 



Area Shrinkage 
25 Time to (%) 

Example No. 



Bath 


Exhaustion 




3 hr 


Temperature 


(min.) 


1 hr 


30* 


50 


0 


5 


40* 


35 


0 


5.3 


50* 


20 


0.5 


3.5 


60- 


16 


1 


2.5 


70' 


12 


1 


6.4 



, n 5f 3 °: 12 z 30 

30 35 
36 
37 
38 



35 



Examples 28 to 33 were repeated using different ratios of BAP/lmpranil DLH appliec I ac oss 
the range. 2.0% BAP/0% DIH to 0% BAP/2% DLH with 2% total solids appl.ed. Exh^.o" 
time was maintained constant (at 45 min.) by varying the MgCI, concemratior 'according to ratio 
40 of polymers. Curing was by dry heat at 140'C for 1 5 minutes. The results of wash tests were as 40 



follows: 



45 Example No. 



50 42 
43 



% BAP 


% DLH 


MgCI 2 cone. 


oww 


oww 


g/i 


2.0 


0 


9.0 


1.5 


0.5 


7.0 


1.0 


1.0 


6.0 


0.5 


1.5 


3.0 


0 


2.0 


3.5 



Area Shrinkage (%) 

— 45 



39 
40 

*! 1-9 2-2 2-S A k i so 



1 hr. 


3 hr 


0 


1 


1.5 


0.5 


1 


1 


0.5 


1 


9.8 


30.3 



55 Examples 28 to 33 were repeated on knitted fabric. The fabric used was single W »l 55 
fabric knitted from 2/24's worsted yarn to a cover factor of 1.1 .It was scoured with 1 g /I non- 
on c detergent (Lissapol N) and 2 g/l Na 2 S0 4 at 40X for 10 minutes, followed by rms.ng. 

SmSSTtoKt. run in a btfh containing 1 .5% BAP. 1 .5% DLH oww and between 4 
and 10 g/l MgCI 2 . The temperature was set at 50X. pH 7 and maintained until exhaustion was 

60 complete. Fabric samples were then heat cured at 1 40'C for 1 5 minutes. 
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5 

Example No. 


mgL^ cone. 

g/i 


Time to 
Exhaustion 
(min.) 


Area Shrinkage 
(%) 

1 hr 3 hr 
wash wash 


44 
45 
10 46 
47 


4 
6 
8 

10 


44 
22 
11 

7.5 


1 
0 
1 
0 


4 
6 
3 
5 


Untreated fabric 








70 



10 



15 



15 



B H5L 4 4B was repeated using 2% BAP (solids oww) and 1% DJ.H (solids oww) at pH 7. 
50X. maintained until exhaustion complete. Samples were.then erther. 

V'cJred in the bath by raising the P H to 9 and holding for 1 0 minutes followed by tumlbe 
drying. 



25 




Area Shrinkage (%) 


Example No. 


Curing conditions 


1 hr 3hr 


30 48 
49 
50 


Removed at pH 7 

Bath to pH 8 for 10 min. 

Bath to pH 9 for 10 min. 


1 15 
1 1 
1 1 



35 fi SSt 6 i"2wo cured as in Examples 48 to 50 were , then dyed I with a chrome dye, 
Eriochrome Black PV 200%, without drying. The dyebath contained: 
4% Eriochrome Black PV 200% 

45 the dyebath. Wash results were:- 



25 



30 



35 



40 



45 









Area Shrinkage (%) 




50 Example No. 


Curing 
Conditions 


Area Shrinkage 
during dyeing 


1 hr 


3 hr 


50 


51 
52 
53 
55 — 


Bath to pH 9X10 min. 
Bath to pH 8 X 10 min. 
Removed at pH 7 
Untreated wool 


0 
0 

6.0 
7.4 


3.0 
8.6 
70% 
72% 


14.0 
12 


55 



Examples 54-56 f . . knitted to a cover factor of 0.9 

65 cured at 140X for 15 minutes. 



10 
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Example No. 


% BAP/ 1 MP 
oww 


Time to 
Exhaustion 
(min.) 


Area Shrinkage 
(%) 

1 hr 3 hr 
wash wash 


5 


54 
55 
56 


2.5 
2.0 
1.5 


45 
40 
45 


0 

1.8 
1.4 


0 

2.3 
6.25 


10 


Untreated fabric 






35 


61 





15 Examples 57-59 . A . en 15 

Example 54 was repeated using different curing conditions. Exhaustion was complete in bu 
minutes. Fabrics were then cured as follows: 

(i) Removed at pH 7 and tumble dried at 1 00° C for 20 minutes. u 

(ii) Bath pH raised to pH 8 and held for 1 5 minutes, tumble dried at 100 C for 20 minutes. 

20 (iii) Bath pH raised to pH 9 and held for 15 minutes/tumble dried at 100 C for 20 minutes. 20 



25 Example No. Curing conditions 



Area Shrinkage (%) 
1 hr wash 3 hr wash 25 



57 Removed at pH 7 4.5 10.5 

58 Bath to pH 8 for 1 5 min. 0.8 2 

59 Bath to pH 9 for 1 5 min. 3 1 .9 



30 



30 



35 



40 



45 



500 g of a 4/8's hand knitting yarn were scoured in a laboratory hank dyeing machine at a 
liquor ratio of 30:1 containing 1 g/l nonionic detergent (Lissapol N) and 2 g/l I Na 2 S0 4 at 4U u 
for 10 minutes, followed by rinsing. The bath was then set at a liquor ratio of 30:1 at pH 9, 
50°C, containing 3.0% (solids) oww BAP/IMPRANIL DLH at a ratio of 1:1 and 4 g/l MgCI 2 . 
The pH and temperature were maintained until exhaustion was complete. The yarn was then 
rinsed and dried at 140*C for 1 5 minutes. Samples of fabric were then knitted to a cover factor 
of 0.9 and wash tested in the Cubex machine with the following results: 





Area Shrinkage (%) 




1 hr 


3 hr 


Treated 3% BAP/DLH 


6.5 


12 


Untreated 


58 





40 



45 



50 



50 CLAIMS H ... 

1 . A method of treating textiles which comprises applying to the textile a water-soluble 
curable polymeric material in an aqueous medium, simultaneously or subsequently applying to 
the textile a compatible exhaustion agent which reduces the solubility of the polymeric material, 
allowing the polymeric material to exhaust onto the textile and curing the polymeric material. 

55 2. A method as claimed in Claim 1 , in which the polymeric material is a polymer having S5 

ionic charges. . _ f A u 

3. A method as claimed in Claim 2, in which the polymeric material is a Bunte salt 
compound or a poly(carbamoylsulphonate). . ^l^-i- 

4. A method as claimed in Claim 2, in which the curable polymeric material has a polymeric 
60 chain backbone and at least two thiosulphate groups per molecule. fc 

5. A method as claimed in Claim 2, in which the polymeric material has been prepared from 
a polymeric di- or poly-isocyanate by reaction with a bisulphite. . . 

6. A method as claimed in Claim 4, in which the polymeric material comprises a polymeric 
chain backbone and at least two isocyanate groups per molecule. 

65 7. A method as claimed in Claim 4 or 6, in which the polymeric backbone chain is a bb 



11 
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P TTmJth?d C a h s ai daimed in Claim 7, in which the polyoxyalkylene chain is a polyoxypropy- 
le, 9. Ch Amethod as claimed in Claim 4, in which the polymeric material has the formula: 



10 



15 



CHj 

CH 2 -0-J-CH 2 -CH-0- 



CH 3 



CH— 0- -CH 2 -CH-0 - - CH 2 - CH-CH 2 -SS0 3 



CH3 



OH 

CH 2 -CH-CH 2 -SS0 3 
OH 



Na 



Na 



OH 



CH 0 .-CH 2 -CH- 0— CH2-CH-CH 2 -SS0 3 " : . Na 

I n 



L 

20 where "^^13.^^^ ^ ^ g ^ ^ ^ materja| has tne formula: 



25 C H 2 -0--CH 2 -CH- 0--C-NH-(Cfl 2 ) 6 -NH--C0-S08 



30 



35 



CH 2 — 0 



CH 3 



CHj 



C»3 
CH 2 -CH-0 



CH 2 — 0--CH2 — CH— 0 - - C-HH- (CH 2 )6-NH-C0- SO3 



Na. 



C-NH-CCH 2 ) e — NH-CO-SO3" Na 



10 



15 



20 



25 



30 



35 



WH lT "a SSili claimed in any of claims 1 to 1 0, in which the amount of polymeric 
40 A«SSSJ rtffl rrjS^JSS o, polymeric materia, applied is 40 

in S 'T^J^^^f^ - 12. in which the polymeric mat s 

CU U by Amet n ho in Claim 1 3. in which a.ka.i is present in the aqueous medium ^ 

45 -^jaasaatras. - * *. ** * wi t h *. 

] 7 A method as claimed in Claim 1 3. in which the alkali is applied after exhaust.cn of the ^ 
50 f^i^SSSStSf one of Cairns 13 to 17, in which the a.ka.i is ammonium 

hy ?? Xi A ZX^jSSfffiv one of Claims 1 3 to 1 8, in which sufficient alkali is used to 
55 To" A P me V thod a°s claSnldin any one of claims 1 to 9, in which the exhaustion agent is 55 

ne 2?' SetSdt c.aimed in Cairn 20. in which the inorganic salt is selected from alka.i 

"IS'' rmrodtrmedln^ ^ is selected from 

60 sodium i!^l*!£k*Z sodium chloride, magnesium sulphate, ammomum sulphate, 60 

M 'l!T?n^ 21, in which the exhaustion agent is magnesium 

Ch 2t de A method as claimed in any one of claims 1 to 23, in which the amount of exhaustion 
65 agent used is between 1 and 1 00 g/l of the treatment liquor. 
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25. A method as claimed in Claim 24, in which the amount of exhaustion agent is between 
5 and 1 0 g/l of the treatment liquor. 

26. A method of treating textiles as claimed in Claim 1, using a short liquor, in which; 
(i) the polymeric material and alkali are mixed and allowed to age; 

5 (ii) the liquor from (i) is applied to the goods in a washing machine or milling machine; 5 

(iii) the goods are agitated until a uniform distribution of the liquor is obtained; 

(iv) a solution of inorganic salt is sprayed onto the goods and agitation continued until it is 
evenly distributed; and 

(v) the goods are rinsed, hydroextracted and dried. 

10 27. A method of treating textiles as claimed in Claim 1, using a long liquor in which; 10 

(i) the polymer and alkali are mixed and added to the bath containing the goods; 

(ii) the solution of the inorganic salt is added and the temperature raised to 50°c; 

(iii) after about 30 minutes a further addition of inorganic salt is added; and 

(iv) after a further 1 5 to 30 minutes the goods are hydroextracted and dried. 

15 28. A method as claimed in any one of Claims 1 to 27, wherein the textile material is a 15 
keratinous materia!. 

29. A method as claimed in Claim 28, wherein the textile material is wool. 

30. A method as claimed in Claim 28 or 29, wherein : the textile material is in the form of 
knitted piece goods or garments. 

20 31 . A method as claimed in Claim 1 , conducted and substantially as described in any of 20 
Examples 1 to 60, herein. 
32. Textiles wherein treated by a method as claimed in any of Claims 1 to 31 . 

Printed for Her Majesty's Stationery Office by Burgess & Son (Abingdon) Ltd —1 979- . , . 
Published at The Patent Office. 25 Southampton Buildings, London. WC2A 1AY, from which copies may be obtained. 



